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二辛酯（Dioctyl Phthalate，DOP）这三种常见的 PAEs 确定为优先控制的环境污
染物。目前对于 PAEs 的化学降解研究已有不少报道，但在生物降解方面仍有很
多工作要做。研究发现每年约有数百万吨塑料垃圾流入海洋，因此本文利用深海
原位富集的方式从深海样品中开展了 PAEs 降解微生物的研究。 
采用非培养和培养的方法，对深海原位富集获得的 DMP 降解菌群进行了分
析。在菌株分离筛选方面，为有效获得可降解 DMP 的菌株，原位富集时用吸附
了 DMP 的活性炭作为载体，取样后在实验室中再用 DMP 作为唯一碳源摇瓶驯
化四周。筛选到的细菌经 16S rRNA 基因鉴定分别属于 6 属 10 种，均具有良好
的降解性能。原位样品涂 2216E 平板（2S 组）、原位样品涂含 DMP 平板（DS
组）、摇瓶驯化后涂 2216E 平板（Y2S 组）、摇瓶驯化涂含 DMP 平板（YDS
组）这四组中 YDS 组的菌群的降解能力最为突出，表明驯化对于目标菌株筛选
的重要作用。在非培养分析方面，提取原位富集所获得菌群的总 DNA，利用 PCR
建库的方法对其中的 16S rRNA 基因进行了测序和分析，结果表明 DMP 降解菌
群中变形菌门占了最大比例达到 97.1%，其次是厚壁菌门占了 0.017%，其它分
类的占 2.9%。 
对一株疑似新种进行了鉴定，其 16S rRNA 基因经数据库比对与其他已知物
种的 16S rRNA 相似性为 96.83%，经过表型特征、生理生化特征、遗传学特征等



























































The deep sea environment is featured with high-salt, high-pressure, partial 
extreme-acid or extreme-alkaline, cold, little-nutrition. Because deep-sea microbes 
have inevitably adapted to the environment and have the ability to survive, we human 
can get great wealth of biological resources in the deep-sea microbial resources. 
Phthalate esters are the bulk of industrial products, mainly as plasticizers added 
in a variety of industrial products. With the proliferation of these products into the 
daily life, phthalate esters have long term environmental estrogens hazards.  
It causes widespread concerns in the international community. China also have 
identified three common PAEs including dimethyl phthalate (Dimethyl Phthalate, 
DMP), diethyl phthalate (Diethyl phthalate, DEP) and dioctyl phthalate (Dioctyl 
Phthalate, DOP), as priority control environmental pollutants. At present, there are 
many reportsregarding the degradation of PAEs, but theeffective PAEs 
biodegradationmethods remains to be unveiled. Studies have reported that for every 
year, millions of tons of plastic waste were poured into the ocean, therefore, we use 
thein-situenrichmentmethod to analyze the diversities of PAEs degrading 
microorganisms. 
The diversities of PAE degrading microorganismswas analyzed using 
bothcultivation and non-cultivation methods. Based on 16S rRNA 
genesequencesimilarity, 54 strains belonging to 6 genera and 10 species were 
identified. For cultivation method, four treatments were employed, i.e. enriched 
samples cultivated on 2216E plates (2S group), enriched samples cultivated on DMP 
plates (DS group), enriched samples cultivated on 2216E platesafter selection for 
DMP resistance(Y2S group), enriched samples cultivated on DMP platesafter 
selection for DMP resistance (YDS group).Among the four groups, YDS group 
exhibited the most prominent phthalate estersdegrading ability, indicating the 
















High-throughput sequencing results showed that in the level of Phylum,Proteobacteria 
accounted for the largest proportion of 97.1%, followed by Firmicutes accounted for 
0.017%. 
A potential new species was identified, since it shared only 96.83%maximum16S 
rRNA similarity with known species. Based on physiological and biochemical 
characteristics,this strain was further identified asPelagibaca nanhaius sp.nov. D13T. 
Besides, the scanned genome of D13Tstrain was sequenced to find genes and 
pathways involved in phthalatesdegradation.  
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表 1 增塑剂毒性比较 
Table1 Toxicity comparison among plasticizers 
增塑剂[16, 17]  用途 致癌性[18, 19] 生殖毒性 内分泌干扰物质 
DEHP 食品包装袋,医疗器材,
建筑材料,增塑剂 
动物:有,3 类[19] 动物:有 
人类:待研究 
是 


























动物:有,3 类[19] 动物:有 
人类:待探究 
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